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(54) SEMICONDUCTOR STORAGE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To stably generate the 
channel potential of a memory cell when writing 0 data 
by generating the channel potential of the memory cell 
when writing the O data without depending on the 
threshold of the memory cell where data are written. 
SOLUTION: In an erasure operation, a semiconductor 
substrate potential Vsub and the potentials of selection 
gates SG1 and SG2, a source line SRC, and a bit line BL 
are set to approximately 20 V and the potentials of word 
lines WL1-WL4 of a selection block where a block 
erasure is performed are set to 0 V. At this time, a 
negative charge moves front a floating gate to a channel 
and the floating gate is electrified positively for a state 
without any charge, thus setting the threshold of all 
memory cells in the selection block to negative data 0. 
Also, in write operation, one selection word line potential 
of the selection block is set to 16 V, three non-selection 
Word line potentials are set to a value that is less than a 
write potential, the selection gate SG1 is set to a power 

supply potential, the selection gate SG2 and the non-selection block work line, 
selection gate potentials are set to 0 V. 
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t^. 7-FiWLl^OVClT^^K 7 - K 
8WL 1 £0 VKTSch, »7- FIWL 1 IcSR****^ 

U ir «c s ^ e> t & o 

[0 10 1] ^^c, 5 s -* "l" . "2" , "3" S» 
< t*<Otfy HlflDifilJ, 0VT^<Tt)J;K 0iJ^_ 

¥-9 "i" *S< tfrtfy h^co^u^r i. 2V 

(CbT, x-^ "2" , "3" £«< t*©hf^ h^CO 
[0 10 2] "1" *f31fi$-&Sfcfi&(C 
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"2" , "3" &1Efe2&Z>fcib\z* : EV±)l'M<D&m 

[0 10 3] r-r i l", "2" , "3" *« 

fc,kV>. 5r-37 "1" ^»#^^ch^c7)t:>y b 

$12. 4V, 5r-^ "2" £«i|-iAfr<h^ 
oofc'y b«<Z>»£tl »1. 2V, 5 s - ^ "3" 

"o" tcMiSf z>**zV~t)i'<Dmm&o vetf* 

"1" fc^jfcTS;*^Uir;i/CDKffi£0. 4V-0. 8 
V, x-^ "2" JCjtlK-r^^^EU^KOBlttSl. 6 
V-2. OV, "3" {C^-T^^^U-fe^H 

M£2. 8V-3. 2Vl:ttt5o 

[0105] K»uiLttit aw^n^oa*??- h 

iWL 2 6D«&*V readied M^D>^(D^IS? 
7-FiWLl, WL 3 , WL4 0ffill MAtl ^ 

^^7(7)^»7- HII*J:tf41Jiy- bSGcom&H o 
[0 10 6] y-x»ottt)l«»48Rl:±oT 

(1) a*?^- K»<Z)«fiVread^0 V©<h#> atR 
^^EU-b;i/*^-* "1" . "2" Xte "3" £fB1gb 

a^^^u-fe^x-^ "o" *c*UTv>n«, 

[0 10 7] (2) a*?^- b«©«fi:Vread*U. 
2V<£>£#> aSi^^U-k^x-^ "2" Xtt "3" 

££t&£ 0 aR^^u-t^x-^ "o" xtt M i" 

n, :7D-^>r >^#IBK:&ofc»fc:, 0. 5VCT^ 
[0 10 8] (3) a*?^- K»«mfiVread*«2. 

4Vot^ aft^u-feju**^-* "3" £fE1ftbT 

l«^ ; E'Jt*tff-j' "0" , "1" Xtt "2" 

£3EtebTV>ntf* tfyblfttt, i vtcyu^-v^ 

So 

[0 10 9] H±, 3««<8tt*ffiU«&*ffl^T, ^ 



[0 110] 0511 02{:S$n^^ : E l JtJl/7K 

1 ch^-^fS^lHl^l O^OMM&i^J^lT 

[oiii] ?uy?mMj&'{ >n-*c i i tc i 

2, Wnft*MOSh7>yX^Qn4, Qn 
5, Qn <DV7?-$mV&$:m$L~tZ>o 
ZUypmffl^ >n-*?C I 3d:C I 4, Rtfn^f 
?>MOSh7>yX^Qnl0, Qnll, Qnl2 

T»2<o-y-^5 f -^iii!S*«j«"r*. 
[0112] fgixrx*2 0)U-^x-*iHiKH ^e-n-e 
nw^&^mzm i *<tr/» 2 wi?- $ *(e*t 

bB#[cil 1 & cfc^JB 2 co^tB blt:/^-* SrfB«"T 

So 

[0113] fgi ©u-^-^iattrt^y- kn a i *« 

"1" <Z)fgl ©R*ttJ bit y^-^&SV^l "1" <£>|g 

[0 114] ^2<7D^-y^-^tp]ggp^(Z)y — FN 

ai + 1 "H" U^;PTS>S«ffitt^2CD-y-^5 ; -^!eI 
B&rt* "1" ©»2©K*ffiUU-^5 f -^*SVitt "1" 
CO ?g 2 <D it y 5 s - * * 1 5 « b T 1/ >S « K T £> S o 

[0 115] mi0^r^fr-^m^n<DJ- FNai 

" L " u^;KZ)ttlBtt. ^l^it^-^HIgS^ "0" 

[0 116] *2(Dity7 r -^HI!Srt©y- FN ai + 1 

"0" (7)®2 0DM^ttib1+y^-^^S^« "0" 

2 CD1t^-^^lB«bTV^«MT^>So 

[0 117] nft^MOS h7>yX^Qn 1 
tfQn7H I§PRST^ W H" £&^TMS 1 *3<fctf 
^2<D^f-9mmz "0" ^^T-^Sa£t5 

[0 118] n^tWMOSh7>yX^Qn2^ 
{/Qn 8 »IB 1 *<fctf^ 2 <DV7? : -?\Bl?&£ : £*l j en 

r-^AffiM i ol, i ou^eftMtc^Tsfefie) 

-^33&^OltlACSLi 43^^CSLi + l ^tl^tl 

[0 119] W^H CSLi *J tt H" {C7^Sch> t*y 
hSBLi chBLi + 1 tCiS^t e»tlfcx-^IBtft[Hl88 1 0 

wtc^^ns., f-^AaASioL, iou«r- 

ttS 2 co it y x - 9 [hISS fc 1+ y 5 s - ^ * S C ch A* 
T^So *-5Vi«, ^<?)^ 1 *SV^^2<^ity^ f -^ 
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[0 12 0] nVf^MOS h7>vX^Qn 3^oJ: 

-^[Higsco'y-^-^^T "o" ^g^^mt^o 

^IBttlslB 1 0ttiia)fi«Tt42 1 1 2fi&S(£>T> 
2 11 2I©ilOT^T-^^2 1 1 2fi<£>^§2 CDIt 

[0 12 1] ttAy^ClH nftWMOSh7 
>yX?Qn 1 3*5ct^Qn 1 4££h\Z. Jdy h&M 

^Srf^ i^PREC^tltfiVCC Wl^tf3V) 
i^BIAS^2Vd:$n, try hUttM^ Z> o 
[0 12 2] nft^MOS h7>yX^©HI$ 1 
V<kTSck, t , 7hi«lVifi<itM$n^) 0 
t^MOS h7>vX^Qn 1 4 a*#f^jilCte££"C 

-Dtz$k. fi^PREC^BIAS^OV^t^o 
[0 12 3] My h««teSr«m*r^lR«. fl^B I A 

ofcb, nft^MOS h7>yX^Qn 1 4rt*#S| 
®<h&S£5EC, ^<D1. 8 V<hV>5*ffittK>££*rr 

hM6l:f«^oT, 0. 8Vta 
9 TI/^^ nftWMOS h7>yX^Qn 1 4te 

igilTSo 

[0 12 4] ^St"^<hy- KN sense ©mS^T** 

1 &^tl£?)'l^^MX-\$0. 5pF(;UT^< 
<h, t:^/ h^«ffi(Z)^t;«y- FNsense (D^bic^:^ 

[0 1 2 5] tfOxJi, 1:7 WlV^bO. 7VIC& 
S£. y-FNsense te2V^b#J0. 7 3Vtft5. 
fcfy H83&S1 V*S0. 9 Vlc^fbLT^ Nsense 
2Vtf)££-tr&So d:oT, tftyhlSC^kO. 2VfC 
^tlt, Nsense <DSMtW*Jl . 2 7Vd:^^o 

[0 12 6] nft^MOS h7>vX^Qn 1 5 43 
WQnl7H Sl^J:^2<DU-^-^lHlS&tt: 
7hHBLi &SM2BLi + l <D*gWJgJK£©IfflJt" 
So ff^-BLC 1^ "H" TBLC2# "L" T'fctl 
tf, Sl^J:^2<01t^-^[H|gSi:t:7 h^BLi 

[0 12 7] fl^BLC 1 tf* "L" TBLC2W "H" 
T&nfcf, ^l^J:^2cD1i-y r x-^lHl^i:t:7 
BLi + 1 ^WCSi^n^o nft^MOSh7 
>yX^Qnl 6MtfQnl 8H t'7hiBLi <k 

ttfiVBL lcottmWS^, tf^MftBLi+l £«&v 

B L 2 <£mmws^£$wTs 0 
[0128] mnpRE itfl "h" t*nn e^y 
BLi ttevBL i*<«awic«ttsns. <i^pr 



[0 12 9] k'yhSBLi &S^teBLi + l ^IT 

^>a-^ci i^\ wz2<D-&7 : r-'S?ms&T~fe&n 

y^mm^-i >n-9C I 3^> IfyHBLOBW 

[0130] 2uy?mm^ >n-9ifl 

[0131] ^ay^mm^-i >n-9c i 

[0 13 2] nft*MOSK7>yX^Qnl9(!: 
pft^MOS h7>yX^Qp 2tltetl^)'f> 
A-^HIttCDA**^ I NTtUMfOUTT^^o 
£C!M >A*-^IelKS:fl-^CLOCKi:-?-<DRe«^C 
LOCKBCcto Tffittfb LfcD imitittZtz. ^ n ^ 
t^MOS h7/yX^Qn 2 0 tpft^MOS 

h7>yx^Qp lratenri^o i^clock 

& "H" > CLOCKB* "L" TffittfbSn, M^C 
LOCK^ "L" , CLOCKBrt* "H" T#MSt3=ffc;£ 

[0133] I^SENl, L AT 1 , SEN2, LA 
T2, PROl, PR02, BLC1, BLC 2, PR 
El, PRE2, VRFY1, VRFY2, P R S T, 
SfiVBLl, VBL2, VREG, BIAS, PRE 

c pth ufflmn&&zfmmm&m£\mm7 <Dmti 

It^^o tfiVC C[ififSTW^.^3 VT$)^ 

[0 13 4] ^lSUC^2-9"^-^[HlgS^ "0" * 
S^te "1" (D-tf^-^SrlfitBU h*7 h8l 

n<D "H" l/^W:)£Sl,TiBft$nT^5 "1" (Bl* 
y^-^^ "0" CDIt^x-^tC^jgb, "0" 

5 s - * * « j# *r s «t 5 #i j« 2 n t v ^ o 

[0 13 5] ^CO^ffi^JO^W^^tC^^-r. _hfB 
^I1PR0 2*« "H" WoTh'7 hSBL^ifil/ 

^;p^^n-/^|w|^iC-f >a*-^c i i S^^IJC i 3 

ifcCT. k*7 FSBLCtfiKWnf tWMOS 
h7>yX^Qn5, 6*§NiQnll, 12{cJ:o 

[0136] II fo&WZfti 2 <&-*)■ ^T-Ptf "0" CO 
2k \£y hSBL(Dtfil/^M "H" fC^n 
So i^PR01*5WiPR02^ "H" tftot, 
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y-h'Nai fe^^HNaill ffi "L" 
[0 13 7] ^Dy^HflA-f >M-*C I 2 

*s^ttc i 4(Cck-3T> "o" <w:/x-*a*f3lS2 

n^o J;oT> fctfe<h8B*snT^«) "0" 

BS "0" CD^y^-^i3^S$ntS1S$tl> fcfy h*|B 
LOU^W U L" (DPS "1" (DV^y" 

[0 13 8] 07, 8, 9H *^Ufe;WCBE1»;£ttT 

[0 13 9] hfu/HISBLO, BL2, 

BLi , BL4 2 2 2«$tl (ftS^lTBL 

i , U- HSWL 2^S*?^ : MTV^* J &T* 

[0140] ge«i<"^u£3 u^wcis^rnfcissfc: 

3fflfB1t^ffiT^^>o Jfcu^tH KSVBLli 
VBL2H0V, BLC2te V, PRE2H 
"H" , PRSTtt "L" , \fy h^BLi + 1 \Z0 V. 
CSLi £CSLi + l UOV, SfiVREGttOVCDS 

8, 9^SS:tllSlT^S, 
[0 14 1] ^"T, ff^tPRE 1j9* "L" , BLC 1 # 
"H" fc&oTfcfy hUBLi ^S^^n^o t^PR 
ECWCCt, ft^B I AS^2 Vt&oTbf-y 
BLi dUVCSS^n^ (t2) o nft^MOS 

[0 14 2] fl^-B I AS^OV^Tb^ hiBL 
i CD^mttJ&TT* (t 3) • ~D^X\ H^PREC^ 
OVthftot, y-FNsense CD^t®^T"T^ (t 
4) o IK$n^y D h S G 1 S G 

2. JS.fctf^g*??- HSWL 1, 3, 4^4Vi;$ 
n, IR7-FSWL2^2. 4Vi^^n^> (t4) o 

[0143] Sill ^^EU-ir;l/M^lB#^nT^^>'T f 

[0 14 4] 



>^'jfe;KD^-* 


/*«Jfe/KDL*lMi 


0 


OVttT 


1 


0. 4V-0. 8V 


2 


1 . 6V-2. OV 


3 


2. 8V-3. 2V 







[0 14 5] IR7-K8WL2tf2. 4VlC&5£. 
^'Jfe^** "3" x-*£IB«LTtr*£»^<D*hf:y 
hgBLi ^ivco^^^o ^ttK^OJt'&ttfcfy 
hiBLi ttO. 7 VJEJITt&S. -fefflm (t4-t 
5) g^;i, ft^B I AS£ 1 . 8V(;t§ 0 ^t'J 
fe;Urt* "3" x-^SIB«bT^«)«-&<0*/- HNse 



nse tt2VOJ$t*S. 

[0146] *na^©«6H, Nsense « 0 . 8 
TtCft^o Stffl^B I AS^0V«h^9tli7 H^B 
Li <hNsense OftSnfcft, i^SEN2iLA 
T2^ "L" \ZfS.^X^ay^mm^ >A-^C I 3 
«hC I 4tt#»tt{b*n« (t6) o 

[0 14 7] <|^PR02* "H" C/^T ( t 7) , 
(|^SEN2^"H" (t8) t^Uy^mm^ 

^>A-^CI 3^ffiM$n, y-FNsense (0*44 
#Hr>X£n£o g^LAT2*< "H" (t 9) 

t^p^^l^^S:^ >;\*-^c i 4j&«igttfl:$n, fe> 

[0148] IK^-hSGl, S G 2 , 7-F8WL 
1 — WL 4taP# t 5 TO VlC'Jfey h^tl^o {f-^B 
LCI t6t"L\ m-^P R E 1 fimm t 7 T 

"H" ch&oT, tfyhiUBLi Wit 7T0VCU 
■fey b£*l£o 

[0149] g^PR02^ "L" tftoT (t 10) 

Sifp^feSo ^^r'jfe;^ "3" ^-^te^LT^ 
y-x-^te "o" -^-n^coS'&tt, ^2 cost 

^W^r-^lt "1" 

[0 15 0] ^T, ^^EUfe^MCOHfi^O. 0VJ^ 
Ji^£5^£^ffiT£»)f£KA^ £T> (I^PREl 
*S "L" , BLC1^"H" ^Tk'^hSBLi ifl 

[0151] fi^PREC^VCCt, m j >%B IAS# 
2V<h^Tt f 7hSBLi ^IVlcMSnS (tl 
3) o ft^B I AS^O Vi^Tt:7 h^BLi (Dlt 

munT-tz ( 1 1 4) o 

[0 15 2] g^PREC^OVt&oT* 7 

- HNsense (B^jWHT-T* (t 1 5) • StR^tifc 
7 r n>y^©lRy-hSGlchSG2, i5J:^IR7 

- Hj»WL 1 , 3, 43dMVi:$n, 
2te0. 0VC7D^^{C^n^ (t 1 5) o 

[0 15 3] IS?7-H8WL2^0. OVTfcS^ 
^^EUtM^ "1" , "2" afe-Slitt "3" ^-^£:fB 
tbW-5f&ttt*yHiBLi tel VCD££-C&£>. 
^^Ut^ "0" r r -^*IBtBbT^S«'&tttfy h 
^BLi ttO. 7V«T(h/^, 

[0 15 4] -«WPfl ( t 1 5~ t 1 6) gofct, ft 
^BIAS^l. 8Vl:t5c ^t'JWl" , 

"2" "3" T-^6E*Lt^5i^ 7- 

KNsense 2 VOSJTI>5. /t'J-t^ "0" ^ 
-^SfEttLT^S^^H Nsense teO. 8 VJ^TlC 

[0 15 5] nif. m^B I AS^OVt&oTify b 
iBLi iiNsense **«0*Snfc«, fl^SENli 
LATlrt* ICfto P 7 * HW^ > A - * C 
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I 1 tC I 2te#?Sttfl:£n£ ( t 1 7) o 
[0 15 6] |p|P#{C, g^VRFY2^VCC(!:&^ 

t^'"0" J - FNsense teOVlc£*aS 

( t 1 7) o S^PROl^ "H" C^oT ( t 1 
8) , fl^SEN 1^ "H" IC&S ( t 1 9) t^D-/ 
^IhUBSW >A*-^C I l**ffitt{b$n. y-KNsens 
e <7)«#a^fe>X2n£>o (I^LATl^ "H" ICfcS 
(t2 0) t^P»y^raWSC^f >A-^C I 2 7^?5f3:>ffc 

[0157] M^-hSGl, SG2, 
1 ~WL 4te&#F e 1 t 1 6 TO VtCU-fey h$n^>o 
B L C 1 *«KpW t 1 7 t "L" , fg^P R E 1 jWKTfH t 
1 8T "H" tftot. bfy h^BLi te0#Ppl tl8T 

[0 15 8] fl^PROl^ " L " tftot ( t 2 1) 
pC^:U-tr;UM<7)B8ffi^O. 0VH±*£3^Sftfflt5 
ffrWI**)*. ^U-fe;!/** "0" "3" 5*- 



[0 15 9] SW, *=EV^)lM(Dfflm&l ■ 2VJ^ 

±^£5^^mr>s>i!if^(cA^o £t\ i^prei 

3&« "L" , BLC1^"H" (h&^Tlf^hiBBLi ^ 

[0 16 0] fl^PREC^VCCi, IAStf 
2V<h&oTti7h8BLi *UVl:*f$n^ (t2 
4) o fi^B I AS^O VLfciT\iy h»BLi <E>3fc 
«^7t^ ( t 2 5) o 

[0161] Ol>T% I^PREC^0Vt&r3T> / 
-FNsense CD^»7t§ (t 2 6) . SK^n^c 
^P7^©I^- FSG 1 d:SG2, ^O^SK? 
-KHWL1, 3, 4^4 V(C£tU MR?- K»WL 
2£U. 2 VtC^nS ( t 2 6) o 

[0162] M9-KHWL2^1. 2V{C&££> 
^^EU-fc^** "2" $>Z>M* "3" ^-^SrlBtftUTti 



"0" jfes^te 44 1" -x-^£fBt&LT^s 



[0163] — femm ( t 2 6 - t 2 7) lofci, ft 

i as* i . 8 vfc-r^o ^u-fe^a* 44 2 " £>S 

Ir^tt 44 3" x-*£fEttLT^£>*£\ /-FNsense 
B2V0SSt»S. ^t'JtiW 4 M 0" 
44 1" o f -^&IB1ftbTV^«'&tt, Nsense 1*0. 8 

[0 16 4] Stf, ft^B I AS#*0 VchftoTtiy F 
iBLi FNsense a*WB*;*ftfc«, I^SEN2<!: 
LAT2^ " L " C&oT^D'^TO-f >A-^C 
I3tCI 4te#ffi14{t£nS ( t 2 8) o 

[0 16 5] i^PR0 2^ "H" IC&oT ( t 2 
9) , gfSEN2^ <4 H" IZteZ* ( t 3 0) £{7Uy 

zmn^-on-zci zmsmt-zn. /-FNsens 

e Otfitft^SnS. S^LAT2^ "H" fcfc* 

(t3i) t^ay^mm^ >n-9c i 4*«sttft 

[0166] M^-hSGl, S G 2 , 7-HSWL 
1-WL4IWH t 2 7 T O VtcUir^ F£tiSo 

BLC l*«WfWt 2 8T "L" > fg^PRE 1 * mWi t 
2 9T "H" t^T, tfy hiBLi ttRfffl t 2 9T 

[0 16 7] ft^-PRO 2^ 44 L " tftoT ( t 3 2) 

IMtsjWIftjb*. ^u-tr^a* 44 o" fcsvitt "i" 

^2coM^Ht\b^t^-^« "0" tfe^o 
[0 16 8] KJt, ^7-9fC^b^JHFfT, ^-^IB 

ttiHigsi o^^^&u-fe;uM<o^-^^^^ffiL^-^t 

[0 16 9] Z-<D'&, {f-^CSLi . CSLi + 1 tfi 
"H" tC^^t, ^lOSc^ffiblty^-^tt, ^-^ 
AltiJjgk I OLl:, »2<D«g*ffiUt»-y5 f -*tt, T ; - 
^Am^J« 1 OUl:(HA$nTr-^tU*A777 4 * 

[0 17 0]*2B, *^V-t)lCD4M^-5> £M 1 *3 

[0171] 

a 2] 









0 


i 


1 


i 


0 


1 


2 


0 


0 


3 


1 


0 









[0 17 2] B10H ftMlf^^lTt^o - 
CTH If^hSBLO, BL2, BLi , B 
L 4 2 2 2*<a*iSn (ftg^bTBLi Sr^f ) . "7 
- K»WL 2 WlR^nT^Sf ^SSt. CCTii. 



[0 1 7 3] «^jA^lC5fc£:oT, ^- ^flattlUK 1 0 

fciiA^nfcx-^fBiiiHissi o-v<7)^jp^-^(Da»] 
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[0 17 4] %l<DVZfT-*iB\S&<Dti}Wl*)-7 : T-*& 



o 
1 

2 
3 



[0 17 7] d^T, ^T^WWMWx-^ia^Kffir 

ft-^PRST^ "H" \ZVX^X(D^~^t^M^ 
1 (XDMm'r-?* 44 0 " \z?V±v hbT43< ilia* 

1 2f@(7)5 :? -^SHmtHl^&l 0 BfSO^-^fBlftlHl 

ssi o<Dmz^fr%wmum^-2*WLttn&& 

[0 17 8] *>"£3/u, 2 11 2Wc§iW>(D : T-$U^M 

fSENlli "H" , LAT1IJ "H" , VRFYU1 
"L" , SEN 2^ "H" > LAT2te "H" . VRF 
Y2B "L" . IffiVREGIiOV, PRECIJOV0 

[0179] «€&*»lff Ttt> £ t\ f^PREl* 
"L" tftottf5/h»BLi tSfiVBLl^OB 
( t 2) o I^PSfcm-^BLC 1^6VtftoTlf 
7h«BLi ffiftWSn* (t2) o 
[0 18 0] S^BIAS<hPRE2^6Vtfj: 
5 (t2) . ffiVBL 2^VCC (CCTI^3V) ch 
fcoT* nftWMOSh7>vX^Qnl8^l 
T\ #lRtfy ^VCCIlMt^) (t3 

— t 4) o 

[0 18 1] i^PRO l#3VtftoT, mi 

( t 3— t 4) 0 £©<£:^b:y h^B L i te, ftfllW^- 

"o" &fcte "3" (D^^vcctc^m^n. s&iffii 
"r-^t^ "i" "2" <nn^o vizznz)* 

[0 18 2] hSG 1 FiWL 4 

^6VtC^n^> (t3-t4) . MRf- hSG 1 ttbf 

v hm<Dn&vcc&&mi,fz*>vcc\z2nz> u 

4) . 7"K»WL3B0V©iST*5. «7- KSlW 
Ll(h2«VCCC$n^ 0 IRy-hSG2«0V(D 

[0 18 3] £C0|£, g^PR02#2. 2Vtfto 
T, ?g2 Wt:/x-^tCt£oT3I&t^y hiBLi C0« 

tettSEjEsns (t 5) o s§2tf)-y-:/x-^a* 41 o" a> 



[0 17 6] 

r*3] 



nftWMOS h7>vX?Qn 1 OCDL^ffi (1 
V) 2VtC^*$n^c 
[0 18 4] &2WJ'r-&tfi "0" ^#>V 
CCTSofck'^hfiBLi ttnft*MOSh7> 
yX^Qn 1 O^MMOTVCC^SJt^^o HI 
2V>*y~J=r-$1£ "1" n^fWMOS 
yyX^Qn 1 O^iMOtl:^ hiBLi liOVT 

[0 18 5] CKOie*, tfyhUBLi tt, f&JPP^-^ 

*t "o" cof^t:vccc, saflf^-^rt* 44 1" 

l. 2 vc, Wr-^^ 44 2 " <£>«£r0 vtc, fflffli^ 

"3" £>3§^0 VSC&£o 
[0 18 6] 1K7-H»WL2*U. 6V, 

- KJIco-S^WL l<h4^l 0 VH^nT^^Uir^cD 

( t 6~ t 7) o 

[0 18 7] tf ^ hiBL^o vcr>J»^ ^^eu-tr^co 

C^>o tfy h*BL**l . 2 V ^^r'J-tr;i/C0^ 
t^i7- K«Fa<DmfiH^l 4. 8 VTtfiSA^ 

*>U 6 V D4>£:^ 0 
[0 18 8] fcfy hiBL^VCC(D«^ "7- KJgW 
L1AU0V, WL 2£U 6 VI:SSJl«hl:J;t)TlSil 

^^Uir;KD^^^.;i/*^vcc£Jl± (0UAtf6v) \z± 

[0 18 9] fi^PRO2*t0VC'Jt7 h$n^ 
(t7) > 7-HiWLl-4^0V, ifiVBL2^ 
0 V, I^PRE 1 "H" , g^PRE 2tf 4l H" , 
fi^BLC 1^ "L" , m^B I ASj&* W L" 

h^nt (t 8) > »*&*»ffr&**!7-rs. 

[ 0 1 9 0 ] S 1 1 fc^fcfc 3 C P#r^ t 3 — t 6 cpfig 
- KSWL 2 ©SfiliV C CT&< , i^M1R r 7 

- Kj»WL 4 tBt 6 VI: LTt)«tK jIS?;* ^ U 



$1 (D^^X-'S'lHl^CO 

o 
i 
1 
o 



o 
o 
1 
1 



* 
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[0 19 1] 01211 Ml 0 lZ^lsfzm^&&W)ife<D 

[0192] 01311 ill \ZfFVrzm%&&W)fc<D 

u^TIi IK^n^c7- HSWL 2ct 

o - xmcommLTte^y - f»wl4*u o v 
c$nw^>wn5i:^nT^o :nn mi 

[0193] 014, 15, 16H 110, 11, 1 

[0 19 4] ^Tll tyhftBLO, BL2, 
BLi , BL4 2 2 2^f^n (ftgchbTBL 
i £^T) . 7- K»WL 2^1jRSntt^#^S^ 

[0 19 5] tfiVBL 1, VBL2ttOV> ft 

^BLC2tt "L" , PRE2U "H" GQSST, t:^ 
hSBLi + 1 A*0 V tfTCia 1 4 — 1 6 ^CD^^ 

SSBLTUS. £fc> I^PRSW "L" > CSL 
i AS , CSLill ffi "L" 0>£Sfc0>T, 0 14 

[0 19 6] ST, jl^PRE 1*« "L" > BLC1# 

"H" fc&oThTy hUBLi ^SK^nSo fi^PR 
EC^VCC(h> fg^B I AS^2 Vtft-^Tbfy hH 
BLi *tl VJd*S$n-5 ( t 2) . fl^B I AS^O 
Vt^Tb'^ hiSBLi ©St[iH7t5 (t3) . 

[0 19 7] fi^PREC^O Vdr&ot, 7 

-FNsense OJl^UTt^ (t4) • SSi^nfcy 
P7^©IKy-hSGl(hSG2, ^J;^#a^«7- 
F8WL1, 3, 4^4VC^n, 1K7-HSWL2 
A* 2 . 8 VtC^tl^) ( t 4) o 

[0 198] 1R7-H»WL2A^2. 8VC^(!:, 

"3" (DmmT-?&mmisT^%^~?m^M$&iztt 

ffc-TZt^ViZfrtfi "3" ^-^£fB1&LT^<5#c^JC 

bS&BLi B1V©$ST»S. 
[0 19 9] "3" ©fMfll^-^tBBIfcLT^*^-* 
fS«lHlKl3jtJiS*rs^ ;: E I J-fe;W "3" ^-^SrfEttb 
Tt^ttiClLT^ftttntft'^ FiUBLi tiO. 7 

[0 2 0 0] "2" *£>W4 "1" CD$«^-^£f5tt 
LT^^x-^fB^08SJC^lS-r^^^U-fe;U^ "3" 

i H0. 7V|^T(:^^ 0 



[0 2 0 1 ] — JgJHIH ( t 4 - t 5) m-^B 
IASS1. 8VfcT£ e "3" CDSOffll^-^SrfBlftL 
Tl^^-^IBItlHlgSlc^jSr^^^Uir;^ "3" 
-**IB*bTV^«»fC»bTV^n»i. y ~ KNsens 
e »4 2 V(0**Tf*S. ^^U-fe^A* "3" ^-^£13 
HtbTV^ttJBTa^nH Nsense H0. 8 V^TtC 

[0 2 0 2] ¥5tf, ffi-^B I AS^OVt^Tfcfy h 
iBLi HNsense A*«0*Snfc«, i^VRFY2 
tfVCCtJiS (t6) o ^2CO-9-y^-^[Hlg§CD^2 
W7y*-#ifi "0" <Z>«-&(7)^ nft^MOS h 
7>yX^Qn 1 1 chQn 1 2 HioTN sense 2 V 
tttSc ^(Z)(httfiVREGttVCCt*5 (t5- 

t 8) o 

[0 2 0 3] d-^S EN2 £L AT 2£* "L" tC&oT 
? U y ? >K-9Q I 3 £ C I 4Wfittft$ 

tlS ( t 8) o MPR02^ "H" IZU-dT ( t 
9) o m^S EN 2 A* "H" iZfcZ ( t 1 0) t?Uy 
^«<>A-^CI 3**Sttfl:;S**U 7-HNsens 

[0 2 0 4] MLAT2^ "H" fcl&S (til) £ 
2 U y 2 >n-$C I 4^gttftSft, 1r>X 

[0 2 0 5] IJ?y-hSGl, SG2, 7-KSWL 
1 ~WL 4 «NfH t 5 T 0 V C U 1 7 h StlS, ff^B 

lci t>mm t 6 t "l m , ft^p r e i Amos t 7 1? 

"H" iift^T, k'yhftBLi ttRfH t 7 T 0 VIZ U 
[0 2 0 6] f^PR02^ " L " ^oT ( t 1 

2) , -3" <DfflWT-*&$misT^z>7"-?mm\Hi 

mi 0 \zS$&-?2>**V-b)Wfi "3" ^-^£fEHLT 
V^^StcBLT^^^S^cD^m (^-^ "3" 

[0 2 0 7] Z. <Dm&T\ M 3 " OSfffi^- * £fS^ L 

T^s5 ? -^jB«ia»»c:»«'r*^ j EUir;u*s "3" =f 

0)2^ "3" <7)©Jffl)^-^^fB'BLTC'^5 :? -^HB1S[Hl 
BS©ttWx-^tt "0" -x-^icS£M^ri, ^ 

[0 2 0 8] m^X. "2" (BSJ»^-*£fB«LT^ 
^^-^IBIttHlSS^MiS-r^y^Uir;^ "2" ^-5? 
^fBftbT^^^tC^LTV^^S^^ffi-r^Kjf^ 

[0 2 0 9] ST, fl^PRE 1 A* "L M . BLC1* 
"H M taotfyHBLi ^S*?$n^)o i^PR 
EC^VCCt, g^BIAS^2Vi^oTt'7hi 
BLi ^lVCM^n^) ( t 1 5) o m^B IAS^ 
0 h»BLiOjfeSttiK7t5 (tl 

6) o 

[0 2 10] i§PREC^0VtftoT, 7 
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-HNsense (D^MifittTt^ (t 1 7) . SitR^nfc 
7 + 07^©I^-hSGl<hSG2, 45 9 
-F8WL1, 3, 4 rt* 4 V K S n* aj5«7-K»WL 
2:0*1. 6 VfC-^n^ ( t 1 7) o 
[02 11] 1R7-H»WL2j5U. 6V1C&*£, 
" 2 " <£> $W x - ^ * Kit Elft tUB fc *f 

jS-T^^^Uir;^ "2" ^-*£K16LT^*tt&K: 

" 2 " <£>$ffl x - ^ SrfEtt LT V> <2> x - * Elfttil&icSt 

SBtSHIBStc^HS-rs^^EU-bMi "2" x-^ftEtttb 
T^SttllfcabttViOD-rtf^ MlBLi ttO. 7VJ^ 
TtC^^o — 5£WB3 ( t 7~ t 1 8) Mofc^ fl^B 
IAS£1. 8VIC-T^ 0 "2" ©ftJffl^-^£E«U 
TV^x-^f2«l«IKfc^JS"rs^ : &Uir;^ "2" x 
-*£SttLTV>£ttS8KgUT^nfcf, /~ HNsens 
e te2 V0^St^5 o 

[0 2 13] "2" ©M»x-:**BttLT^Sx-* 
E^©B^JST£^U1r;i/^ "2" x-^«r3B«b 
TV^^SUcif LTV^ttlteV - HNsense 13 0 . 8 
V£XT\ZUZ>. "1" ODWWIx-^SrlBttUTV^x- 
^f^[Hl^lC^T^^ J EU"tr^« "2" x-^^rtete 
UTV^tt^BL&^cATy - HNsense teO. 8 V 

[0 2 14] Rtf* ft^tB I AS^OVt&oTfy H 
gBLi chNsense tftyOtStZtlfcW:. fl^VRFYl 
^tVCCt&S ( t 1 9) o ^©^flfiVREGttO 

v&<z>t> miwy rj r-?& "o" (Di^, 

MOSh7>vX^Qn5, Q n 6 \Z<k-oXy - FN 
sense liOVIc^tl^o 
[0 2 15] ^(D'ik, ^VRFY2WCCi&5 
( t 2 1) o ^2C01tyx-^lHlSS<7)^2CO^yx-^ 
^ "0" (£>±§^<£>^ nft^MOS h7>isX*Q 
nll£Qnl2 iCctoTN sense 2 V££:£o d<£> 
t*SfiVREGUVCC1f»5 ( t 2 1~ t 2 3) . 
[0 2 16] fs^S EN2tLAT2*t "L" lefcoT 

^ o v z >n-$c i 3 chc i 4«^ffittft$ 

n^> ( t 2 3) o I^PR02^ "H" IC&oT ( t 2 
4) o ffl^SEN2d« "H" left* ( t 2 5) £9Uy 
^W\M^yn-9C\ 3^ffitt*L;£n> /-HNsens 

(t2 6) t?Uy2mn-&'f>rt-?C I 4#?£t£ft 

[0217] 315? y— h S G 1 , SG2, 7-H8WL 
l-WL4ttfifH t 1 8T0VCUt7 h^nSo fl^t 
B L C 1 dtRpM t 1 9T "L" , ft^-P R E 1 #l$fH t 
2 0T "H" tftot, t'^ h^BLi ttftffl t 2 0 T 



[0 2 18] fS-^PR0 2^ "L" tJSot ( t 2 
7) , "2" ©IWfifx-^SIBttUTViax-^EItlHl 
KfC^JS-T^^^U-fe^ "2" ^-^£EHbT^3 
tR»lC*bT^***5*>©ttttI (x~^ "2" (D^U? 
7^I^tBU) ^»7t5o dC0^T> " 3" 

Uir;i/^ "3" x-^*E*bTVi5ttlBJc*L/T^«» 
<ht£ft£tifc«^ x-^fH«lEl8Sl 0OfMWx-^« 

"0" T-^IClSShtlr^, 

[0 2 19] "2" ©ffiOKx-^SEtttbT^Sx-^ 

EtttlHlK^^-rs^^EUir^ "2" ^-^£fBttb 
EflHUBSl OWfWWx-^tt "i" f-^cfi^nt 

[0 2 2 0] OCJ^T "1" ©WHx-^SEItbTl^ 

z^-zmmmmtzjtifo-r&^^oizjitf "1" x-^ 

SE«UTVi*ttll(cabTViS^5^**m-r«>ll!lf^ 
[0 2 2 1 ] £T\ S^PRE 1** , BLC lifi 

"h" taotifyMiBLi a*s*?3n£>o i^pr 

ECOTCCt, fg^tB I AS^2 VtttoTtf y 
BLi j&*1 V(C5fe«$n^ ( t 3 0) o fl^-B 1AS& 

0 h^BLiCD^m^T-r^) (t3 

1) o 

[0 2 2 2] O^T, f|^PREC^0V(t^oT> 7 
- HNsense (B^S^TT* ( t 3 2) . 3S#?2nfc 
7uyt?<DW9lf- hSG 1 £SG2, ^cfc^S*?^ 
-F8WL1, 3, 4^4VIC^n, I«9-«WL 
2#*0. 4 VtC^tl^ ( t 3 2) o 
[0 2 2 3] M7-KjBWL2^0. 4VM^i, 
" 1 " <0«||Sl7 f --^*E1ftbTV>Sx-^E*lsIBSJCj# 

jST'S^U-feJI/** "l" x-^SEtttUTir^ttllJc 
iiLT^tUitf y h»BLi liiv^sms. 
" l " <o«»t-^S IB® LTt^T-^ EttHIK *f 

^f^^^EUir^ "i" x-^*E«bT^s«li«c 

jibT^Sittntfbfy hUBLi ttO. 7 VRT(:^ 

[0 2 2 4] — ^» Rl (t7-t 18) go ft^ 
BIAS Sri. 8V[cT£o " 1 " (^©Jffll^- 9 SrfBte 

UTv^5 f -^Ettimttt»iB-r*^^: , J'fc;w "i M 

^-^SEitbTV^JRIItjtL/TVintfy- KNsens 

[0 2 2 5] "1" MfflT-^^IEfiLTt^f-^ 
EiSlnlSStc^lS-r^^^Uir^ "1" ^-^SEtttL 
TV^fc^JCjiLT^^^ntf 7 - HNsense H0. 8 
VKTlCJiS. Btffi^B I AS*«0 Vtftotlfy h 
iBLi HNsense **«J0*3tlfc«, (|^PR0 2^ 

1 . 3 VtfcZ ( t 3 4) o 
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[0 2 2 6] &2<W7 r ^-5>fi i "1" (D 

n^t^MOS h7>y'X^Qn 1 OCioT/ 
-HNsense teOVlc^n^o ZL(Dt^. %2<D^~f^ 

n 1 OCioty - HNsense HiS^ 0. 3 VlZ^tlZ 

[0227] Nsense #0. 3 V6U:<Z>« 

^ Qnl OmtWMte<D-?. Nsense comiite^tb 

(I^VRFYl^VCCi^^ U3 
6) o SlCDIt^-^SSS^^lOD+l-y^-^^ 

"0" (DiM^<D^. nft«MOSh7>yX^Qn 
5 £Qn 6 IC^oTNsense 2 V<hfc£o ;K£>£^ 
fiVREGUVCC^?) (t36-t38) • 

[0 2 2 8] ff^-S EN 1 £L AT "L" Kl&oT 

^D^^r^WiC-f >rt-9C ntci 2te#f£ttrt:2 

n§ ( t 3 8) o (I^PROl^ "H" lZf£-DX ( t 3 
9) . t^SENl^ "H" \Zt£Z> ( t 4 0) t?Uy 

^HJHSC-f >rt-9C I 1 OTSttftSn* y-KNsens 
e (7)*^^ir>X$n^)o 
[0 2 2 9] fi^-LATl^ "H" tC7^^> (t 4 1) ch 

[0 2 3 0] IRy-hSGl, S G 2 , «7-Kj»WL 
l-WL4W1t 3 3T0Vi:Ut7h$tl§o fl"^ 
B L C 1 *«RFW t3 4t "L\ fl-SfP RE 1 rt*Pf IS t 



35T "H" fcfttjT, fcfy «BLi 131$ RQ t 3 5T* 
[0 2 3 1 ] {f^PRO 1*« "L" tftot ( t 4 

[0 2 3 2 ] £<BWjK-C, "3" (DfWfl^-^SraElftb 
"2" ©»J«^-^&fB«bTViS-?-^fBlt|pI8S 



^ £ I B 1ft L T V ^ - ^ IE ffit HI SS t c 2tJS f S * ^ 1 J ir J 1/ 

<*nfc«-&©^, ^-^BEti^^fMP^-^te "0" 
x-^tc^JE^n, -t<o&a>©«-&tt, W»r-^tt« 

[0 2 3 3] 014, 15, 16 (C^^n/tHl^T*^ 
[0 2 3 4] ##&2^y 77^f »f^T\ ^^rUir;K7) 

[0 2 3 5] 
[*4] 
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[0 2 3 6] 010, 11, 1 2 &2>WZ 1 3 tC^^n 
£«£i£*.»rf1^ 01 4-1 6 tC^£tt£«^^^ 

a) tiff^n^o ^Tosyw^-^^ "o" tcttofca* 

[0 2 3 7] gP^, **WJC*W4*»fflEtft8«tt. 

y-xtIi:^^Tt:7 hicgi^n^M i s h 

^ifQn 1 3***au, y- hnmizwz 1 «fi**Hun 



[0 2 3 8] $ "bid, *589§tf>: 

[0 2 3 9] 7s<i 7f*fQn 1311 MISh7/y 
X^Qn 1 4©y- HffiStC^2m{5^TOP$tlT^^ 
Pfl, #«51tC$n^p MISh7>vX^Qnl4ll 
n^t^MISh^/yX^T^oT, ^lffiil 
H 2 Comtek DiS^o tf^y hj»BL Kb 

-f >mM\zm&z>mnmm<kDi:^^a 
[0240] $itc. *&w\z%>rtz>¥mm2i&mMfc. 

M I S b7>iS7s?Mm$:m-?Z>mi&&Tfm2M$lh 
7>i?7s*? S<D?R\Zrf\l£m(DM I S h?>zs7>&ffiT&%: 

y -ir;u^K^T^ ^ ^ y -t^Mcoy- h^sicte 
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[0241] zziz. ^mmoym^^^mmmmtvx 

[0 2 4 2] ^lilKh^>> ? X^S«> tf^HRBL 

[0 2 4 3] n*)<D* : £V-\Z)l>M<DO'*>. S&^LHl 
;UM J; 0^2 SIR h 5 >^X^ S fflJOD ^tU ±JlM(Dy 

- bmmizm4<Dmii$:Wim{s, mrxD^^o^jiucD 

[0 2 4 4] SOCD^^U-fe^MCD-S-fe. IJJ^^Ut 
;i/Mck D m 2 SJi h =y >yX^ S fflcD ;* ^E U -tr;UM£>^ 

[0 2 4 5] SDC^t'JtM©^^, WR^Uir 
;i/MJ: D fg 2 SJ? h ^ >yX^ S AO© * ^E U -tr;i/M£>y 

;*^EU-tr;i/<£>y- hms^msm&^HUPb. StR^ 

[0 2 4 6] ^^U-fe^Mt^, nft^HMISh7 

[0 2 4 7] SDCD^tUtil/M©^^, SK^^Uir 
;i/MJ;0Sg2SK h7>yX^ Sfifloo^^EUir^Mco^ 

9 SffliJCO^^EU-tr^UM^y- h«^^m3^i^:91Jto-r 

[0 2 4 8] SO^^Uiz^Mtf)^, StR^Uir 
;i/M J; 0 fg 2 SJR h =? > yX ^ S M<D * ^E U -fe ;UM 

^SiBflOD^^EU-fe^M^y- h*®lC^3*&£EPira 

[0 2 4 9] EA±^»J:^tCbT*^^{C^t)^>^^l2 



*;Miffi*:»£-r*. zmictoT, "o" 

[0250] sfc, *mmz&io&¥mmii&MWte. 

MOS h7>yX^te7 M^iUcS, -^C7)MO 

[0 2 5 1 ] **Wtt±*bfc*JS*IB^Ifi«3 
[0 2 5 2] 

"0" ^-^^^^^c^^^EU-tr^^^ 1 ^^;^^^: 

ss^-TSo -n^cfc^T, "o" ^-**#&^ihsod* 

##E1feS«**«T£Cirt*T#*. 

[0 2 5 3] Sfc, #*Wfc«to5¥»#E1fcS«tt* 
MOSh7>yXnt , 7h^lUA fOMO 

sh7>yx^®y-Mfi^fc$t5o cntCcto 

0 O 

[0 2] El 1 <D^^ Uir;UT W ^-^fSHEEJS&cofit 

j££:^-r0 o 

[03] 02^^^EU-tr;Ui:SKh^>> ? X^(Z)^^ 

[04] ^DiiJUrL-y hCD^fiE^^f EL 

[0 5] *^^<^^<D^ffi(cM^^^-^fB^tlHlSSOD 

[0 6] .y^[si^a:-r >/i-^©*flcwa«j*** 
[0 8] *&w<Dmm<DMm<D¥mmzm^w<Dmfrth 

[0 9] *5EWO)*MO»li©¥#*E1K36«©a*Hi 
[0 10] **MO**©*S8©*##E*S«©* l 

co«#^^a^^^"T0o 

[011] **W©**©*IB<7)#»#EttS«©*2 

(D»^jA^if,fE£^-r0o 

[012] *56^©*i6cO^!i<D^«ft:E1ft^acD^3 
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[015] *^W0)^SBcD^ffi^¥*#lB1SSB^*# 
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